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Tests have been carried out on a yroduction 'essex k. 3 lii 834, mainly to
cvaluate the characteristics of the nroduction rotor sneed governor and with
: articular reference to increased rioduction tolerances in the system.

“The results viere satisfactory although datum shifts vere experienced due
to terperature,and governor and theottle control hysteresis effects. It is
considered that these effects would not cause undue difficulty in controlling
the engine and rotos, but some recommendations are made with a view to improving

the governing system \
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1. Ini;oduqthn

Thé difference in tolerance of production and development rotor speed
govesnors in the “lessex kk. 3 helicopter necessitated a brief engire handling
trial with particular emphasis on governor behaviour in various conditions of
flight. The type of governor has been described in. prévious reports (e.g.

Ref. 1) and in principlé controls the speed of the free (power) turbine by
means of fuel spill. It has iimited authority and its functioning i's indicated
to- the pilot by a 'Hull' position indicator on: the instrument panel. !iith the
needle at the 'Zero' position, which .corresponds to 2235 fuel spill from the
delivery to the burners, the rotor speed is governed at about 227 zpm. From
this position extrese indications are given by:-

3 divisions to left - no fuel spill ,
8 divisions to right - maximum spill of 45% fuel flow

A diagrammatic layout of the system is contained in Fig. 1.

During the tests, a new engine change unit was fitted, which was of benefit

- to the trial in ‘that it provided a comparison between two engine/governor

installations and enabled .a method of initial governor adjustment ane 'Null®
indicator calibration to be agreed upon (iAppendix I).

2. Conditions relative to.tests
2.1 Descrintion.of aircraft

Wi 834 wes a standard production !lessex kK. 3 helicopter fitted with
a Gazelle itk. 165 engine. For the first tw> sorties engine No. GA 632 was fitted
and' for the remainder of the trial engine No. GA 3008. No special instrumentation
s Titted s it wos c.onsidered ‘that flight test -bserv
gauges corrected for instrumént err.r were acceptatle.
2.2 Date, ‘time and place

er readings of the cockpit

The trial consisted of seven sorties totalling 6 hqgrs 85 minutes and
was conducted at ARAEE Boscombe Dovm between January and ifarch 1967.

2.3 ‘leight and.C of ‘G

The helicopter was flown at a take-off weight of 13,500 lb.. with the
C 6f G in the mid position. The C of G nosition was not considered critical in
relation to engine handling.

2.4 Limitations

The helicopter was flown to the current CA release .and- Aircrew Notes
(advanced issue). The following relevant eiigine and rotor limitations are
quoted for case of reference.
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2.4.1 ggginé
e " = T 1
rpma ! . - ! -
’ . ‘ . ) o 'Max. © Hax.
Power rating {Time limit! "~ U R Y jpt | Torque
' Compressor | L X¢e turbine °C | psif
- ) S rotor equivalent |, ‘
lhour ! lhour 19,600 (lax.)* 239 615 | 440
| Hax. continious | = - 19,100 (Hax., | 239- |80 | 395
‘Flight idling = 113,500 239 - -
Grourd idling - 11,000 & 250 - 570 T
Starting L - - | 570 -

*19,900 transiently for not more than 10 ‘seconds
during rapid engine accelération.

#This is torque meter reading - for simplicity
torque is given in terms of psi reading rathex
than: the true 1b. ft. unit.

~

2.4.2 Rotor

Power Cn Tpm
Nominal setting 227
Maximum transient 205 to 258

Power Off
Autorotation 215 to 245
Haximum transient 180 to 258

2.5 l!leather
"'eather conditions during the trial weve good and air temperatures were

.noxmal for thé time o6f the year. !hen considered relevaint, temperatures are
quoted or shown on the curves plotted.

3. liethod of test
The tests were conducted as follows:-
3.1 Engine starting and ‘gcvetnor engagement.
3.2 Governor performance in the following steady state conditions:-
3.2.1 Take=-off and hover.
3.2.2 Climb-at 60 knots IAS and 400 psi torque to 10,000 feet.

/3.2.3
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3.2.3 Level flight at 10,000 feet through the permissible speed range.
3.2.4 Flight idle descent from 10,000 feet.
3.2.5 Level flight through the speed range at 2,000 feet.

3.2.6 Vertical flight at varying power up to maximum permissible
. ~ torque.

3.2.7 Engine response during récovery from autorotation. at 1,000 feet.
3.3 Peﬁered flight recovery from ground idle descent.
3.4 iianual throttle handling with governor disengaged.
3.5 Re-engaging the' governotr in flight.
4. Results of tests

4.1 Engine starting and’aovernor endaaenent

The majority of engine starts were made using an external scusce of
povér and no difficulty was encountered. Governor engaoements were made using
the methoed quoted in the flight,;eference cards, i.e., with the governor range
lever on its forwaxd stop, the twist ¢rip on the collective contiol was rotated
open to give 225 rotor rpm with a 'Null' position indlcatlon within one division
of full left. A hecitation in compressor acceleration was observed as the
'Null' needle moved from the full left position, confirming that the governor
‘half ball valve had lifted off the spill orifice and the system vias functioning.
The above method: of engagement was initially recommended by the Aircraft Firm.

The method of governor engagement recommended by the Engine Firm in
their operating instructions was also investigated as a comparison with the above.-

Tnis method was carried out as follows:-

The goverfior range lever was fully to the rear of the gate (i.e.
emergency manual condition: with governor inoperatives

The twist grip was opened to give 227-232 rotor rpm.
The governor range lever was. advanced to its forward stop.
The position of *Null' indication was checked to énsure that the

indication had moved away from the extreme left position showing that the
.governor was in operation and with a consequent small drop in rotor speed.

This was checked to ensure that rpm were between 222 and 226.

Tt was frurd to be somewhat easier and quicker to achieve the required
governo¥ datum by using the method in the flight reference cards rathexr than
the Engine Firm's method,as the setting of 227-232 rotor rpm took time to
achiéve because of the sensitivity of the throttle in manual control, and an
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additional contiol movement was ~equired in selecting the governor range lever
forward. The setting up procedure laid down in the flicht reference cards was
usec for all recorded tests and after setting up, for the majority of governor
tests, friction was applied to the twist grin thzottle and thereafter the
control was undisturbed throughout flight. Some snecific tests were also made
using the twist grip (para. 4.3 and 4.4).

The table in. Appendix II gives the results (engine parameters and
*Null' indications) obtzined diuring test sorties and other sorties made during
the period of trials. It can he seen that governor datum shifts apparently
occurred during flight. ‘“hilst the variation in rotor rpm and 'Null' position
recorded at the beginning and end of each sortie for hover conditions was
Insignificant there was a noticeable tendency for the rotor rm to settle at a
A lower value on landing at the end of the sortie than when originally set up on
the ground before take-off. The maximum deterioration in rotor speed recorded
wvas 2 rpm (i.e. from 225 to 223 zpm). In addition, Appendi:x II shows variation
. in the 'Null' indication for no fuel spill at the beginning and end of each
sortie. The maximum variation recorded was 0.7 of a division (i.e. from 2.3
left at take-off to 3 left after landing).

- 4.2 Dotor governor perforimance

4.2.1 Take-off and hgver

During the initial nart of the take-off when. raising the
collective control from the fullv dovm position (approximately 100 psi torque)
te a positiin equivalent t- 200 psi torque, the rot xr rpa tended o
decrease below the basic setting of 225 rpm, then quick’v recuvered as the .
control was raised further, settling at approximately 227 rpm in the hover at
approximately 350 psi torque. On all observed take-offs the lowest rotor speed
reached was 222 rpm. lo handling problems were encountered as a result of
this characteristic. This condition was not apparent on the second engine
tested (G 3008) but it was very evident with the fi:st engine (GA 632).

Other ‘iessex ilkk. 3 helicooters flown at X AE and the Firms have also confirmed
the above variations in rotor speed,

4.2.2 Climb at 60 knots IAS and 400 pnsi toraue to 10,000 feet

Fig. 2 shows the plot of the climb to 10,000 feet at 400 nsi
torque at 60 knots IAS (engine No, GA 632). It can be seen that when maintainin
constant torque, by increasing rotor pitch there was a decrease in zotor oneed
starting at a height of about 4,000 feet. The movement of the governor 'ilull'
indicator to compensate for th1s decrease was very small. At 7,000 feet there
vas a more rapid decrease in rotor rpm, but at this altitude the compressor
reached its limiting speed of 19,600 rpm and the collective control had to be
lowered a small amount to reduce the compressor xnm. Fig. 3 shows nlots of
a similar sortie with the second engine (G\ 3008). igain during the climb, the
fall off in rotor rpm was evident at 4,000 and 7,000 feet with little compen-
sation registering on the govexrnor 'Mull' indicator,

4.2.3 Level flight throuah the permissible sseed range. at 10,000 feet

Figs. 4(a) an! (b) show plots of levels through the speed range
at 10,000 feet with engine tlo. GA 632 and G\ 3008 respectively. Good governing
was achieved in both instances. The increat2 in compressor speed and power
required in Fig. 3(b) was duc to the increased all-up-weight duriny that sortie.

/4.2.4
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4.2.4 Flioht idle descent from 10.000 feet
- Figs. 3 and 6 show nlots of flight idle descents fzon 10,000
feet (eng1ne tlo. Gi 632 and G: 3008 respectivelyd. % can be seen frem Fig. 5
that in steady state conditions with free-wheel disengaged {needles split) at
10,000 feet the governor was a2t the limit of its authority, i.e. 'lfull?
indication 8 divisions to the right (full fuel bleed by the governor). There
appeared to be no transient #~llow-up of the power turbine when lowering the
collective lever at normal rates to achieve the flight idle condition. Rapid
entries to auto-rotation were not investigated at altitude. 1In Fig. 6 the
"Null' indicator was at 6 divisions right leaving two divisions in hand which
was equ1valent to 5% fuel bleed in hand. In both descents, the free turbine was
well controlled at approximately 232 (equivalent rotor rpm) vhich was well below
the maximum limit of 239 cpn.

4.2.5 .Level fliaht throuah the speed range at C,OQO fget

Figs. 7(a) and (b) show plots of flight through the speed range
at 2,000 feet with the two engines G* 632 and G\ 2008. Governing was good and
results consistent.

4.2.6 Fliocht and ground t..t at varying peower un to maximum permigsible
toraue -

Fig. 8 shows a plot of ground and flight tests at varying pover
up to maximum torque of 440 psi. These “tests vere ade on engine ilo. GA 3008
and entailed pulling increments of 50 psi torque from the minimum collective
nitch position on ground (which gave arpro‘lnately 100 psi torque) up to maximum
nermissible =orque. Gocd ooverning is seen, which was within the productxon
clearance tolerance recormnended by the Fizp., No significant static rotor "droop"
was evident below 200 psi torcue with this cngine as has been evident on other
nroduction ai.:craft, and also in particulaxr on some tests made with ilo. GA 632
(see para. 4.2.1).

4.2.7 Cnaine response during recovery from autorotation at 1,000 feet

The engine zesponse to pover demand from autorotation at 60 knots
INS was good and the transient wrotss "droop" low. over was demanded to 420 psi
fiorque (steady state) fron a low collective lever position aiving an auto-
rotative condition where the votor and free powe ' turbine rpix needles were just
joined: the results in texnis of the transient torc¢ues and rotor rpm for
different collective wpitch application times are shoxn below. iower was
demanded at 1,000 feet with a 'Hull' indication of )*-2 divisions right (priox
to amplying collective pitch).

’ i 1
Collective Control + . . .
: N S ns Tr " rotor »npm "Transient" torque
Time of .»olication ansient” rot ‘ q
3.2 secs. 222 om 435 psi
3.2 secs. 221 rpm 445 psi
2.3 secs. 221 rrm 440 psi

/4.3
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4.3 Povered flioht recoverv. fror awound. idle descent

As the technicue for practice auterotstive landings laid down in the
“essex iXX. 3 iircrew Notes (Part IIT, Chapter 2 naragrarh 14(b)) includes the
removal of the flight idle stop and rotating the twlst orip closed t> ground

_idle, it was considered desirable tc investivate briefly the handling

1mplications of recovery to powerCﬁ flight in ‘the event of a baulked landing
from this condition.

Prior to flight, engine acceleration checks weré made on the ground
with the rotor turning and power turbine and rotor need.2s joined (free wheel

engaged) . Commencing with the twist gris fully closed at ground idle (11,300

‘compressor rpm at 115 rotor rpm) the twist grip was ojened rapidly by a small
amount and the time taken for the compressor to accelerate from 11,307 rpm

~“through 13,500 rpm was measurad (13,500 compressor irm datum was used as this is

the normal flight idle compressor speed above which acceleration is knovn to be
good). The average time of three tests was 1.5 seconds.

In flight, three autorotative descents were made cormencing at 1,500
feet with the flight idle stop out, the governor range lever forward, the rotcr
alternator switched off and the tvist grip ciosed against the stop. This
simulated the condition prior to making a practice autorotative landing. 1In
three descents the following figures were recorded--

- . ' F~ee nover turbxne

Compressor rpm DMull indicator positicn Roto: vom :rm %%I
o (rotor eGU1v§lent[ -
11,250 1.5 divisions right 240 180 =9

it approximately 800 feet, a recovery to powered flight was made by
applying collective pitch to reduce rotox sweed to 227 Ipm and then opening
the twist grin to engage the free-wheel (neeﬁles joined). This was followed
immediately by raising the collective contrel to recover powered flight.

If this was done without care, it waspecssitle L "ring al ul 2
harsh engagement of the free wheel, because of the uneven acceleration of the
compressor with twist grip movement. Then ‘the twist grip was opened, the
compressor accelciated relatively slowly (due to the scceleration control unit)
up to approx1mab°ly 13,000 rpm and thereafter very rapidly. This in turn
tended to cause an uneven acceleration of the free turbine. .\fter the free-
vwheel was engaged (needles joined) a rapid application of power coule ‘be made
vithout much difficulty because, although some adjustment of the twist grip was
necessary, rotor rpm was also bzing controlled by the governor,

The minimum height lost dusing the recovesy to powered flight without
nmaking a harsh free-wheel engagement was about 100 feet.

4.4 Lanual throttle handlina with aovernor disenaaged

A qualitative assessment of manual throttle handling was carried out
by: making 'take-offs' to the hover, vertical climbs, circuits, transitions
back to the hover and landings, with the governor disengaged (i.e. governox
range lever in the fully aft position). This aspect had been previously

Jexamined
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exasined 3 more detzil in essex .2 33 during June 1965 (Ref. 2). Thz
cucrent assess—ent indicated that the thoottle/collective control synchroni-
sation was sizilar in charactecistics t- that found in 2G 255 i.e. rhen raising
the control abcve a position corresrsnding th 200 psi torqua, it was necessary
to zeduce rover vith the twist oriz to =zintain rotor zrm and vice versa vhen
lowering the contrzl. 1t ta: however considered to be slightly nore difficult
to control rotcr zvva on this aircraft than YG 255 and during circuits using
nommal concentration, the rc¢*~r soeed varied fron the intended 22< rpa by

= 5 rrm.  The greatest variation cf zotor rom tsok rlace vhen demanding power
during a transitizn to the hsver.’

4.5 Re-enaacina the aovernor in flighi

‘fter flying with the governor disengaged, it was re-engaged in fiight
by using the method quoted in "essex (k. 3 ircrew Hotes (advanced issue). This
was acitieved by cruising at 80 knots IiS in level flight and advancing the
governor range iever to its fully forvard :ositicn, and at the same tine
adjusting the twist grip to maintain rator xrom. Final adjustmert was msde by
opening the twist arip to .give 228 rotor rrm and checking that the ‘'iltll® indi-

"y

cator position iras between 'ilull' and one division right.

This setting up procedure was considered to k2 nost satisfactory
Pacticularly as it was tied to a sreed and flight condition. After landing,
the 'lull' nosition and —otor irm indications (i.e. within one division of full
left and 233-225 rom respectively) rroved that the twist orip rosition achieved
vias very clese to that set up with the governor engaged prior to take-off.

This in-flight encagerment was carried out successfully on three separate
occasions.

4.6 Governor runavayv

.0 particular tests were mede di~ing the crosent trizls but follouing
reccrnendaticns nacde in Ref. 2 the Firm investigated faults in the governing
system which could cause coverncr runaway; the rzsults are contained in the
Fimm's re;ort reference T/ B/ER/1,670 dated 27th llay, 1966. It was
considered that the possibility of 2 system failure causing this condition
was extremely rerote but an emergency drill following a runaway up or down
vill be contained in Filot's ilotes for the ‘essex ik. 3.

5. Discussi-n of iesults anc C nclusins

5.1 EZnoine startina and aovernor enaaqerent

llo problems were encountered during starting throughout the trial.
The method of setting up *be goveinoxr quoted in the flight reference cards was
considered to be easier and quicker than the methcd nroposed by the enzince firnm,
In addition, the forner nethsd was based on sa2tting a rixed datum rotor sreed
(i.e. 225 rpn) compared with accepting a variable rotor speed of 222 to 245 rpm
in the latter. s rotar speed is of nrimary importance t~ the pilot, it is
considered more desirable to set ur a fixed -otor speed and accent a variation
in governcr ‘Hull' nosition than setting to a tight 'ilull' rosition and accepting
a variation in sotor rpm. The variation in rotor rpn/'Pull' nosition between the
beginning and the end of cach sortie, and particularly the drop in zotor rpm after
landing is considered t« ke due to hystervesis effects in the governor coupled with

/a
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a "Mull' indicator catum shift. This latter effect was apparently duc to-
tepe-ature effects on materials in the governor 2ni indicats: system. In-
flight datum shifts can also occur with col ective ;itch control movements and
subsequent throttle linkage hysteresis. 'hilst it is doubtful if much can be
Jone to irprove the throttle linkage %o eliminate throttle hystesesis, it is
understood that the Engine Fiirr are atterrting to reduce hysteresis effect in
the governor by quality control during preduction. They alsc have a scheme
for medifying the materials in the governor and its indication system to
elininate the tempera:ure effact.

If it is necessary to tzke-off again after a landing with the -otor
rpm probably at a lover value than originally set; the original rctor rpm datum
will be substantially regained during the later stages of the tske-off. Some
variation on ‘'llull’ indication position is likely compared with the original
setting up due to the termrerature effect on the system (previously referred to)
causing the indication for full bleed to move further to the left. If it is
desired to re-set the governor on the ground after landing, the original datum
can only be regained (less terrerature effects) by first closing thé twist
grip to the point vhere the governcr is out of authority and then re-setting.
This should eliminate the =ffect of governor hysteresis.

Cn one occasicn turing the trial sorties it was necessary to accept
a 'Null’ vosition indication slightly in excess of one division from full left.
/s it is knovn that tolerances in production gecvernors are such that the
cresent limitations on ‘iluil' indication cannot always be met, and that the
initial ground engagement setting effects the in-flight readings, it is con-
sidered that the Aircraft and Ingine Firm should review both initial setting
and in-flight limits with a view to extending them. For ease of reference, the
limits at present quoted in aircrew notes and flight referznce cards are as
follows:-

Flight reference cards

Card ltlo. 7 Engagina the governor after starting

Re-aijust the throttle to give 225 rotor rpm. Check
that the governor 'ilull' indication moves off its
stop and is within one division of full left.

Card Ho. 9 Check after take-off that governor 'Hiull' indication
is within & 1 - division of Zero.

Card tlo. 11  Arproach phase.  Check governor ‘iull' indication is
within + 1 divisions of Zefo.

Card No. 24 Governor malfunction
Rotor rrm outside 223-232 in steady state.  'Hull'
jndication exceeds 1. Jdivisions left or 3 divisions

right in level flight.

Governsr mal function check

At 80 knots TAS adjust throttle twist grip to give
227 rpm.  Check 'llull' indication is between zero and
1 division right.

Airorew
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Mircrew ilotas (advapced issue
“act 3, chapter 2, raragra;bh 7(b) Take-off and hovex
Rotor rpm 227 = 1, ‘ilull’ indicator .
vithin 1 division left to -
division right.
Fart 3, chapter 2, paragraph 15(c) Selectina governor in during flicht
At 80 knots IAS in level flight,
adjust the throttle twist grip to
give 228 rotor rpm. Check 'Hull'
indicator is between Zero and 1
divisior right.

Part 3, chapter 2, raragrarh 15(d) Governor malfunction

Similar to flight reference card
ilo. 24.

“hen reviewing these limits it should be borne in mind that any limits
set should be wide enough to allow for:-

(a) Governor and throttle linkage hysteresis.
(b) Temperature effect on 'ilull' position indication.
(¢) ‘aximum production tclerances in the governor.

It should be assumed that the aircraft would be placed unserviceable
if limits are exceeded.

In order to ensure as consistent governing as possible it is considered
that 225 rotor xpm should be set accurately. 1\s the rpm gauge is only marked in
increments of 10 it is suggested that a line be painted on this gauge at 225 rpm.

5.2 Governor nerformance

5.2.1 Take-off and hover

The static rotor "d.oop" exrerienced during the initial stage of
take=off with engine ilo. Gi 632 fitted and which had been reported on othesx
essex ik. 3 helicopters is thought to be due in the main to the throttle/
collective cam nrofile. This is borne out by the fact that in manual control,
if the throttle is fixed, a similar static rotor “"droop" takes place in the first
few inches of collective movement on those aircraft that exhibit this tendency
vhen governed.

This dro.p is not considered to be serious under normal
temperature operating conditions provided it is no worse than has already been
seen (i.e. 3 to 4 rotor rpm) because by the time the helicopter becomes light
on its wheels in the take-off phase the rotor rpm have recovered to the nominal
value. It is also thought that any attempt to modify the cam to bring about
over-fuelling to counteract this for the take-off case, may prove an ecmbarrassment
in auto-.otation due to free turbine follew-up when making collective applications
to control autorotative xpm.

/5.2.2




- 12 -

5.2.2 Climb at €0 knots I.\S at 400 nsi torcue

Governing-in ‘the climb was generally satisfactory. Roto-
Wdroop :experienced at 4,000 and 7,000 feet; although not enbarrass1ng, is not
understood. This characteristic has been seen in other ''essex ik. 3 heli-
copters both at ARAEE and at the Firms. It is possible that this is cnce
again 2 cam effect, but the shortage of time did not cermit further investi-
gationf

5.2.3 Level flicht at 2,000 and 10,000 feet throuch the sneed range

Governing during level flight was gcod, and consistent between
%he two engines tested and compared favourably with similar tests on G 255
Ref. 1).

5.2.4 Flicht idle descent

In the descents carried out, the free turbine was well controlled
throughout. It was evident however that the possibility of a governor keing at
the limit of its authority ('Jull' indicator full right showing maximum governor
fuel spill) was -eal at high altitudes during a descent. This hovever should:
not cause any difficulty as long as pilots are warned that this conditicn can
occur.

5.2.5 Flight at varyina wower uo to max’mum toraue

Governing during vertical flicht was satisfactory and poth the
rotor rpm and 'Null’ indicaticn were within production clearance tolérances
recommended by the Firn. & rotor droop’of 3 tc 4 »otor zpm at arp rox1mate1y
200 psi torque was seen when engine lio. G\ 632 was fitted, whilsi with engine
No. GA 2008 fitted this droop was insignificant. This droop is not always seen
and when it is present, will vary betwveen aircrart, \s quoted in para. 5.2.1
it is considéred not to be serious under norr:al temperate operating conditions.
This characteristic will be investigated during tropical trials.

5.2.6 Engine resconse durina recovery from autorotation

Engine response during recovery was very good. A maximum
collective application time of 3 seconds quoted in aircrew notes vould from
the result obtained during the trial, produce a negligible rotor "drooo" In

fact the test results compare favourably with those preduced in Ref. 1.

5.3 Fowere' flight recoverv from around idle descent

A minor handling problem can be encounteved in a povered recovery from
an autorotative condition (engine ground idling) near the ground in that !t is
considered that a minimum height of 100 feet is required if a harsh engagement
of the free wheel is to be avoided.  nlthough the aircrew notes include
{instructions for carrying out practice autorotative landings which include taking
out the flight idle stop and reducing pover to ground idle, it is understocd that
the Navy are not intending to practice autorotative landings in the '‘essex ik. 3.
However, as.suming the policy may possibly change it is desirable to refer to this
problem in the aircrew notes.

/ A
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The twist ¢ri~ sh-ulc not ke tuwned to the encine ground idle nosition
unless a landing is intenced in this condition. % rapid recovery to novered
flight from this condition may involve a harsh encagement cf the free wheel.

5.4 sanual thoottle handlinc with c:vernor disencaced

i’anual threttle handlino on the test aizcraft, was generally similar

~tb that obtained on 3G 255 (Ref. 1) but iotor speed vias slightly gore difficult

to control. This ‘as probably duz to the variation in cam nrofiie in the
collective /throttle controls shich can octur between aircraft.

The ‘essex .’k. 3 throttle ¥s ncticeably niore sensitive than the
‘.essex ik. 1, but provided rctor xc~ on all prcduction aizcraft can be controlled
vithin - 5 rn (i.e. between 220-230) in manual contxol, it is still considered to
be an adequate eme:gency systsai.

5.5 Re-enaagina the covernor in flicht

:lo problems rere encountered in re-2ngagin¢ the governor in flight
in this sircraft and the datun achieved at 228 rotor rpm gave a 'Null' indication
within the Yinits of Zero to 1 division right as quoted in thes flight reference
cards. On landing the ‘Mull' irdication/rotor rpm seen was very close to- the
governor setting selected prior to t-%e=off. However with the zeported
variations bzfween :xcduction covernors it may not be nossible in some cases to
achieve a "'uil' position 1ithin the existing limits of Zexo to 1 division right
for a given =ctoz inm of 228 and a raview of 2ll existing limits should be nade
(sed mara. 3.1).

6. Recormendations

Resulting from the tests the following recommencations are made:-

(a) The existing --ethed of engaging the govesnor prior to take-off be
retained.

(b) .\ line be painted on the -oto: snced cauge at 225 rom to assist accurate
governor setting ur.

(¢) The A.orraft and 2ngine Fizms chould be invited to review the
existing covernor limitations 'aid dotn in the \ircrew Hotas and Flight
leferenca Cards.

(¢} Develosment should be hastencd to isnrove the present governor
hysteresis cffects and to introduce a modification to 2liminate tempera-
ture effect on the governor anc 'tlull' indication system.

(e) The Zngine Fixm should, during their nresent development flying seek
an exrlanation fo: the rotor "droop" existing in seme governors just
pirior to lift off, and the rotor "droop" seen during a climb at 4,000

and 7,000 feet,

/(£)
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(£) 2 warning shculd be included in -Aircrew Notes that it may be
necessary to adjust the twist grip to avoid free turbine overspeeding,
during flight idle descent at altitude.

(g) Aircrew Notes should be amended to include reference to- the problem
of recovery to powered flight frem "ground idle" autorotation as referred

to inparagraph 5.3,
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Appendix I

Recommended Gazelle 165 Eraine Settine Up Procedure

——— —

Setting the Nuld Position. Indicatoxr

1, Exterd the minimumstop of the governor to obtain the range from
rakimum to 10° on the governor range cover,

! : 2. Run the erngine and switch on AC supplies.

3. Select 230 rotor rpm at 800 1b,/hour fuel flow with the governor
range lever in the maximum emergency position (at rezr stop),

4, Adjust the sensitivity on the TRU to cobtain three divisions left
¢oa the null position indicatcer.

5. Advance the governor range lever forward until the fuel flow is
reduced to 620 1b./hour (i.e. 22}% governor spill)

6. Adiust the zero adjustment on the TRU until the null needle is at
2GT0,

7. Vith the governor range lever maintained on its forwaxd stop, open
the twis®™ grip and note that the pointer moves from 6 to 8 divisions
right.

Settina the Coverncr Stop

1. A~ minimum pitch. Adjust the twist grip to give 227 rotor rpm.

2,  Advance the governor range lever until a 50-100 compressor rpm
drop is indicated,

¢ 3. Screw the stop to contact the lever,

4,  With the governor engaged, adjust the twist grip and collective
control to obtain 850 to 900 1b,/hour fuel flow, With the null indicator
at zero, rotur spced should be 227 rpm (adjustment on stop - 1 flat =

¢ 1 rotor rpm).

Settina maximnum rotor snecd

I, Run the¢ engine to give 700 1b./hour fuel flow at 220 rotor rpm with
the governor range lever in manual (at rear position).

2. Open twist grip to chack maximum rotor rpm, This should be
240 & 3 rctor rpm/idjust if necessary on governor stop to obtain this
figurc,
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Defense Technical Information Center (DTIC)
8725 John J. Kingman Road, Suit 0944

Fort Belvoir, VA 22060-6218

U.S.A.

AD#: AD0390236
Date of Search: 28 May 2009

Record Summary: AVIA 18/3227
Title: Wessex Mk3 helicopter (Gazelle Mk165): engine handling and production rotor speed
governor performance
Availability Open Document, Open Description, Normal Closure before FOI Act: 30 years
Former reference (Department) 931/3 PT6
Held by The National Archives, Kew

This document is now available at the National Archives, Kew, Surrey, United
Kingdom.

DTIC has checked the National Archives Catalogue website
(http://www.nationalarchives.gov.uk) and found the document is available and
releasable to the public.

Access to UK public records is governed by statute, namely the Public
Records Act, 1958, and the Public Records Act, 1967.

The document has been released under the 30 year rule.

(The vast majority of records selected for permanent preservation are made
available to the public when they are 30 years old. This is commonly referred
to as the 30 year rule and was established by the Public Records Act of
1967). :
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